The effects of 6-diazo-5-oxo-L-norleucine, a glutamine analogue, on the structure of the major cartilage proteoglycan synthesized by cultured chondrocytes.
Incubation of embryonic chick chondrocytes with 6-diazo-5-oxo-L-norleucine (DON), a glutamine analogue, led to a dose-dependent inhibition of [35S]sulfate incorporation into proteoglycan. In the absence of exogenous L-glutamine, a maximal inhibition of 50-60% was achieved with DON concentrations greater than or equal to 1 microgram/ml (6 microM); the ED50 was approximately 0.2 microM. This inhibitory effect could be partially restored by the addition of 100-fold molar excess of either exogenous L-glutamine or M-glucosamine. The quantitative changes were due neither to inhibition of protein core synthesis nor to undersulfation of glycosaminoglycan chains. Rather, the proteoglycan synthesized in the presence of DON contained substantially fewer (approximately 50% of control) and smaller (10-15% of control, on the average) chondroitin sulfate chains as well as a paucity of keratan sulfate chains. The result of these structural changes was a proteoglycan with significantly lower molecular weight, buoyant density, and anionic charge. In spite of these modifications, the altered proteoglycan synthesized in the presence of DON was secreted normally and retained the ability to interact with exogenous hyaluronic acid and link proteins. The results of our experiments also indicate that DON substantially diminished the pool of hexosamine precursors required for glycosaminoglycan synthesis. We conclude that this decrease was responsible for the molecular alterations described above; and these, in turn, can account for the morphological changes previously seen in cartilage matrix synthesized in the presence of DON.